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1 Introduction

The construction of a pond, wetland and other associated works is proposed at the fanner Strafford
Colliery tip site, Gilroyd Lane, Stainborough, Barnsley, in order to prevent the discharge of minewater
into House Carr Dike,

The site is a former colliery tip and the ground surface comprises rough grass with many minor
changes in topography. The sitc slopes from north to south, from approximately 93mAOD on the
northern boundary (Trans-Pennine Trail) to approximately 81 mAOD at the southern boundary.

The following planning condition was applied to the site:

"Prior to the commencement of development the following should be carried out:

a) a borehole location plan shall be submitted to and approved in writing by the Local Planning
Authority:

b) drilling to be carried out in accordance with the approved scheme and:
c) the results submitted to the Local Planning Authority including any mitigation deemed

necessary to remove the risk of collapses from any shallow underground workings
encountered. "

A borehole location plan was submitted to the Local Planning Authority (stagc a abovc) and approval
given for the ground investigation which took place during the week commencing 3 December 2007
(stage b). This report considers stage (c) above and discusses the findings of the ground investigation.

The main settlement pond will be earthwork construction with excavated material from the base
placed and compacted to form the tops of embankments. The settlement pond will hold water to a
depth of 3m with internal batters sloping at I :2. The depth of water in the reed bed will be limited to
300mm with 300mm of topsoil in the base of the bed.

A 2mm thick HDPE impermeable membrane will be laid over the trimmed surface of the earthworks
and anchored at the top of the embankments to seal the base of the settlement pond.
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2 Scope of Works

Seven rotary open boreholes were drilled by Ritchies during the week commencing 3 December 2007,
as shown on the Ground Investigation Layout Dwg. 239277/0124. The depths of the boreholes are
listed in Table I below. Full details of the strata encountered and the installations are included on the
borehole records in Appendix A.

Table 1; Depth of Boreholes

Borehole
Depth below

ground level (m)

BHI 14.0

BH2 20.0

Bm 20.20

BH4 19.0

BH5 14.0

BH6 20.0

BH7 15.6

Each hote was backfilled on completion with cement/bentonite grout. No instrumentation was
installed.

2-1
239277/0 I /A _ Jall\larv 200812-1 of 1
p,',Sli,dlidd"2392n ENVISil\11 Stl-aITon!\·l f) 1\1:",1Documcllh\·I·1 CUllen! .\la<;krs'(;round Invc,ligaIJon RcpOr1 cwh n 01 OR doclP1F



•••••••••••••••••••••••

Strafford f\'1inewater Treatmenr Scheme
Ground Investigation

Mort MacDonald
The Coal Authority

3 Geology

The geological map of the area (Sheet 87, Barnsley, 1:50,000, Solid and Drift Edition) shows the site
to be underlain by Middle Coal Measures of the Upper Carboniferous Period dipping to the north-east.
The dip of the strata is unclear. These strata typically comprise interbedded mudstone, siltstone,
sandstone and coal, with named sandstone units. Alluvium is shown to outcrop close to the stream on
the southern boundary of the site (House Carr Dike).

The Flockton Thick seam is shown to outcrop to the west of the site, and dips beneath the site to the
north-east. The Fenton Seam outcrops further west and dips beneath the site below the Flockton Thick.
The memoir for the Barnsley area (Sheet 87) suggests that the Flockton Thick (near Dodworth) IS

usually in two beds, the upper about I ft thick and lower about 2ft thick, separated by 3 to 4ft of dirt.

Geological information supplied by the Coal Authority shows the Joan Coal to outcrop across the
central part of the site; this is not shown on the I: 50,000 map. The Barnsley area memoir reports that
the Joan Coal is some 20m (60ft) above the Flockton Thick. It is reported as being very consistent
with an average thickness of \ 8ins and has only been worked over a small area at Dodworth.

Information supplied by the Coal Authority shows workings associated with the Flockton Thick seam
to be present beneath the eastern part of the site. The information indicates that the Flockton Thick is
present at 82 mAOD (9m below current ground level) in the vicinity of the proposed pond, and at 76
mAOD (14.5 mBGL) further east in the proposed reed bed area. The Coal Authority Records show
the Joan Coal to have been mined by open cast to the north of the Trans-Pennine Trail.

3.1 Previous Ground investigation

A ground investigation was carried out at the site during October 2005 by Ritchies. Six trial pits and a
trial trench were excavated to depths between 1.8m and 304m and 6 No. windowless sample boreholes
were sunk to depths between 1.05m and 4045m. Two cable percussion boreholes were sunk to depths
of 4045m below ground level. A brief summary of the ground conditions is given below:

Made Ground: present in all the exploratory holes, with a minimum thickness of 1.80m. Several of
the exploratory holes terminated in the made ground at depths up to 3040m.

The made ground was typical of colliery spoil and demolition material, typically comprising sand and
gravel of mudstone, sandstone, coal, concrete and ash. Burnt spoil was present in some location.

Alluvial clay: soft to firm organic silt/clay was encountered trom 2040m to 2.50m in TP3. This could
represent alluvium or the base of a previous lagoon. Soft to tirm, firm or firm to stiff grey mottled
orange slightly sandy slightly gravelly clay was encountered in TP2, TP3, BH I and BH2. The material
was encountered beneath the made ground and was proven to a maximum depth of 4.25m. Ritchies
describe the material as Alluvium, although it could represent weathered Coal Measures strata.

Coal Measures: possible highly weathered mudstone was present in BH2 from 2.70111to 4.IOm. with
weathered grey mudstone encountered below. Possible sandstone rockhead was encountered in BH I at
4.25m.
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No rotary drilling was carried out into the Coal
encountered in the October 2005 investigation.

tv1casures strata, and no coal scams or workings were
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4 Ground Conditions

Table 2 below outlines the results from the rotary open cored holes at Strafford MwTW undertaken by
Ritchies during the week commencing 3 December 2007.

Table 2: Ground Conditions

Strata
Depth Thickness (m) Description
bgl (m)

Made
Black slightly sandy gravelly clay, partly of ash. Gravel is

Ground
0-2.5 0.6 - 2.5 subrounded to angular of mudstone, sandstone and coal.

Occasional cobbles and bricks.

Clay 0.6-4.7 0-3.8
Light brown sandy gravelly clay, locally orange slightly
sandy mottled clay.

Mudstone 0.7 - not proven Grey flight grey slightly weathered mudstone.

Coal 11.2-19.2
0.2 - 1.3 where

Coal (BHs 1,3, and 4)
present

Possible
10.0-14.6

0.6 - 2.7 where
Fractured Ground - Possible voids (BHs 5 and 7)

Voids present

From Table 2 above it can be seen that the site at which the Strafford MwTW is proposed to be
constructed is underlain by fractured geology at some locations. With the information provided from
the ground investigation it is not possible to provide conclusive cross sections of the underlying strata.
However from the above results conclusions can be drawn for the area of the primary settlement pond
and the area of the reed beds.

4.1 Primary Settlement Pond

The primary settlement pond is to be constructed on the western side of the site to a depth of 4m below
ground level. Two boreholes were drilled in the region of the primary settlement pond, BH I through
the base of the proposed pond and BH2 through the batter on the northern side of the settlement pond.
From BHI it can be seen that coal was encountered at a depth of 11.2m bgl. There was no evidence of
any voids or fractured ground to a depth of 14m. From the Coal Authority mining records it was not
anticipated to find workings at this location.

BH2 was positioned north east of BH I and outside of the planned excavation oftbe primary settlement
pond. From the Coal Authority plans it was anticipated that workings would be found at this location.
No coal or workings were found in BH2. However loose ground was recorded by the driller between
0.6 and 8.1m bgl and a partial loss of flush was recorded at 3.5m which could represent a possible
void. A loss of flush was also recorded at 15.80m; this may represent a possible void or the loss of
flush may have been due to the drilling difficulties experienced at this depth.
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4.2 Reed Bed

The reed bed is proposed to be constructed to the east of the primary settlement pond, with only very
shallow excavations proposed. Boreholes BH4, BH5 and BH7 are situated within the area of the
proposed reed bed.

These show coal in BH4 between 16.2 - 16.6m and 17.7 - 17.9m bgl, and fractured ground (possible
voids) in BH5 at 10.0 - 127m bgl and in BH7 at 14.0 - 14.6m bgJ. From the Coal Authority mining
records it was not anticipated to find workings in BH4 or BH7, but they were anticipated in BH5. No
returns were obtained from the drilling immediately below the fractured ground in BH5 from 12.7 -
14m and in BH7 from 14.6 - 15.6m.
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5 Discussion of Findings

The rotary open hole investigation carried out by Ritchies during December 2007 revealed Made
Ground of variable thickness overlying weathered mudstone and/or Alluvium, with Coal Measures
strata at depth. The Coal Measures strata comprised mudstone with coal seams.

The Flock Thick and the Joan Coal outcrops were plotted on the drawing (239277/124), it can be seen
that the Joan Coal as discussed in Section 3 is just touching the north east of the site. As the strata dips
to the north east, the Joan Coal should therefore not affect the site. The Flockton Thick outcrops to the
south of the site beyond the limits of the drawing. This seams dips below the site. It should be noted
that the memoir describes the Flockton Thick as being a split seam in the area of Dodworth. The
thicknesses of the seams and distance between them are consistent with those reported in the memoir
(see Figure I).

Intact coal seams were encountered in boreholes BH I, BH3 and BH4. The coal was encountered at
depths deeper than predicted from the Coal Authority information. Fractured ground, interpreted as
possible voids, was present in boreholes BH5 and BH7, the shallowest being at 10m below ground
level. A partial loss of flush was recorded at 3.50m and 15.80m below ground level in BI-12, which
could indicate possible voids or loose material. It is not clear whether the drilling at these depths
encountered workings, collapsed strata into a worked seam, or just highly fractured ground_

The proposed primary settlement pond is located on the western part of the site and the closest
exploratory holes are boreholes BHl and BH2. Borehole BHl is located within the deepest part of the
proposed excavation and intact coal was recorded at I I .2m below ground level. A partial loss of flush
was recorded in borehole BH2 at 3.5m, however this is unlikely to represent workings at this depth
and is more likely to indicate loose material. A further loss of flush associated with drilling difficulties
was recolded at I 5.8m in 8H2. These difficulties may be the result of encountering broken / collapsed
ground caused by previous mining since I 5.8m is at the depth where the conjectured Flockton Thick
intersects BH2, as indicated on Figures I and 2.

It is considered that the proposed works for the primary settlement pond have a low risk of heing
affected by coal workings. There is a low probability of the strata underlying the site collapsing into
any mine voids. Such collapse would occur over a long period of time and may cause the foundation
of the pond to be undermined. This in turn may cause the liner of the pond to fail and the mine water
to return to the shallow mine workings producing a circulation of the mine water. Grouting of this
collapsed / broken ground would then have to be carried out. This risk could be mitigated by carrying
out a drill and grout programme in the affected area

The proposed reed beds are locatcd to the east of the primary lagoon. Excavations for the reed beds are
anticipated to be shallow, in the order of I m below ground level. Collapse of possible workings at the
depths recorded in borehole BH5 could in theory affect the reed beds if upward void migration was to
occur. However, the strata from 10m to 12.7m are described as "fractured weak ground with loss of
flush and increased rate of penetration. POSSIBLE voids". This suggests this zone could be collapsed
material above a worked seam, or highly fractured weak rock, rather than a large void representing
disused workings. Although it is unlikely that further migration would occur to the surface there is a
moderat~ to low risk of the reed bed being undermined with the risk decreasing to the east, since the
fractured strata dips to the north east. This risk can be mitigated, as above, by carrying out a drill and
grout programme in the affected areas.
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• 6 Conclusions

• From the information obtained from this latest ground investigation it can be concluded that there is a
low risk of any shallow workings being present that would affect the proposed settlement pond.

• Under the proposed red bed the formation of the strata was unclear. There is some evidence that
workings could be present however it may be that the rock is heavily fractured in boreholes BH5 and
BH7. There is a moderate to low risk of the reed beds being undermined by the possible workings.••••••••••••••••
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Appendix A Drawings

Drawing 239277 / 0124 Ground Investigation Layout (Rev AB)
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Appendix B Cross sections

Figure 1: Cross section 3

Figure 1: Cross section 4
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Borehole No II

BH1
Sheel1 of 2 jBOREHOLE LOG

Strafford MWTS
Client: The Coai Authority

Consultant: Molt MacDonald

r
031<'1 SCarlOlrl 04112rZOO7

O,,1e Comp:ete 04112f2OC7

Halo TVP9 RO
Equ;P;llIml Alias CopcD M..IsIi¥1g.45O

,

Job No 1975

1~lltal OONl9 Diameter

Inillal Cas,ng Dlamllter"

Rotary Ca'lrt\g TyP8

ewe Barml

Co, .. Bil

"""" Coorll,nates

CrauNl Le\fe'

PlulIf/6
D-< Scale

- Reduce~-l
----r -

Samp""g!
Deplh Level CO<8 Run , U

-9029t
89.99 I

I

,
"

43192250

404002.00

904~OD

"'.·SO

;_I1.§liY Testinll

;Je~t ResuJI

TCR
- \SCRj

1ROD

Oesctipt,on af Slrala Legend

MADE GROUND. Dark brown black slightly clayey
\ gravelly sand (partly of ash) With occasIonal

1\ cobbles of brick. Gravel ISsub-angular to
i' \sub.rounded of _~~d lith_olo.gles _!\MADE GROUND: Orange light brown slightly sandy
I 'Jpa~ly?fas~lc_l~y

MADE GROUND' Orange light brown slightly sandy
clay.

Grey slightly weathered MUDSTONE recovered as.
sandy angular fme gravel

8799

Light grey MUDSTONE recovered as, sandy angular
fine grave!

8409

Continued next sheet
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Matt MacDonald

Dat" Stilrtad G4;lZ'20CI

1)4.'12'2007Datil Comp.tltll

Hule Typ" RO

light grey MUDSTONE recovered as, sandy angular
fne gravel

Black Coal recClVered as sandy angular fine
gravel

Dark grey MUDS~ONE recovereo as, sanoy angUlar
fine gravel

End of Borehole al 1400 rn
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BOREHOLE LOG
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Rotary Casll\g T'J?6"
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NOTES
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~ritchies BOREHOLE LOG
IBorehole No

BH2I Sheet 1 of 3 •
Chent:

Consultant:

The Coal Authority

Mott MacDonald

Date St<ll1"d D411lJlOU

0611 N201J 7Date Con'p!el"

Hole fypa RO

MADE GROUND: Brown sligh:ly clayey gravelly sand
wIlh occasional cobbles of briCk. Gravel IS
sub-angu~r rnc to medium of mudstone and brick

Or81"1gc brown sligntly sandy mottled CLAY

Light brf)w'1 ')range moltlen gravelly CLAY wllh
occasIonal fine roollets and InclUSloflS of fine
coal. Gr<Jvp.I 1$ wf!Clthen::d mudstone

mound 3.5m driller notes partl8' lOSS of
flush, Pos~'ble VOIO space or loose IT'atenal

Continuer; next sheet
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,.,. ritchies BOREHOLE LOG

Client:

Consultant:

The Coal Aulhorily

Matt MacDonald

Date Slar1"d

RO

I ~$Cflol'-Jn or Strata - ----- -

~

Li9ht brO~n o-;:;nge mott!e-agra-~el!Y CLAY with
: occasIonal fIne rootlets ana inclusions 01floe
! coal. Gravel IS weathered mudstOl1e.

I 'Grey laminated MUDSTONE recovered as, sandy
( angular fine gravel.

I

Continued next sheet
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NOTES
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Client:

Consultant

The Coal Authority

Mott MacDonald

Dale S\<lrtoo

(l!J112120J7

H,~" TYPfl RO

[<l~lpm"nt AtlD~ Copen Mustang Ao:,O

Strafford MWTS

1",1,,,1Bor1~g Jta"'''~B'

h 1I,,1Casing D-aro.. ter

Rola'y CaslAg Type

Core Barrel
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MADE GROUND: Black Drown gravelly sand (partly of
ash), Gravel is angular fine of mudstone and coal

'_"g&'1d Depth

130
LIgh1 hrown sandy gr,lVelly CLAY. Gravel,s angular
fine to medlLm of muostone

O<lrk brown CLAY

Light brown CLA Y

Ugh! and dfHk gre~ lam:natecl MJOSTONE
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Dale CompIet ..
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<fit ritchies BOREHOLE LOG
Strafford MWTS

The Coal Authority

MatI MacDonald

u
r
TW

o
B
LB
w
G
C
DC

UnCl,~tu'bed VICO Sarnplll
p'Ston Sample
Tr," W.,'I Sal1'ple

S"'"IB D ')lu·t.::l S.lNlp II

B~I~0 ~lu'~ Sa.....p.

LlV'l'-' Bu ~ D!t;tJcood S"rro· ....
WIlier S~l'"\plll
Gal> 5.111'plo

C"'"
Cr>~mc..:> S."rple

0611212007

0IY12!2CD7

RO

DIlS" pllco 01 Slrata

Job No:

-,-
1

1'lllJai Bonr.g Di"mlllllr

1tl<~laICasing Dtllmtt/61

RolW)'CElsngTYJl(l

125mm

Gro~f"ldLlI~el

Piu."'qe
&0.

Core Bartal

L_ CO'~ 611 OTH

u

r
~ IrSH!4-~'1fli.1.

• T!r-'t +_HlI .... 1

LIght and dark grey laminated MUDSTONE

- _.
Dark grey MUDSTONE recovered as, sandy angular
fine gravel
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Light grey MUDSTONE recovered as sandy angular
fine gravel
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light grey MUDSTONE re<;overed as sandy angular
fine gravel

Hlack: COAL recovered as. sandy argu/<lr fine
gravel

Oar" grey MUOSTONE rec.Gvered as sandy angular fine
gravel
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Borehole No

BH3~ ritchies BOREHOLE LOG• Strafford MWTS• Client: The Coal Authority
Consultant: Mot! MacDonald

D..s.. SLl'loo 06I12noo7 INIaI 80""9 Dlame!e'

Dale COfT1lle\e. 0611212007 I"'lal CaM'9 JLilrrMlle'

HdeTypc RO Rowy Casing Typll

EqUlpIT\Ur'lt Alias Cop<:o Ml>stang A50 Core Barrel'

ClJIe BJl

PROGRESS

Job No: 1975

• 125f"tTl E. 43'9~d;Q

N 404031'lO

92 19m 00

90'
1SO

(l,ouod LAVAl"-So••• D'H

DRILlINq I SAMPlI!"G DETAilSf c;:'~l_H~')-F.~

"
oo0:-r- --,--,,-Hnlo ClIsiflg
lime _ , Ollpth 1 D8pl~

. 2020 !

PtW"!l. Deillas

j " 0 :_'-0 edia 1° __Tlmfllm,nsl

--~C~ -, 12511"1'"' - lJmor'lli

,100 f}lS",m '1l""l"
1000 815T'll 9rr<m
1300 875'T'f11 8"'-'5
1600 875""'" 9m.,...
\900 875 "I'm 8 m,ns
2000 875mm Jr,hns

Weier
Depth• Do'. Remarks

From

1061'212007 elf COI'lPleill 120

""700
'000
'300

• '6.00

1

1900

I

••••• I

• Dah. L~~5'I,\o;c

I
, 06f12!2Q07 "00• I

•••

j I

l
IN SITU sPl' TEST DETAILS

I. _
WATER STRIKES

RiseI' I After 20 CilS,og
10 m,"u!es C\!p:t1

" Depth 81,......-,!....7SrTvn "''''lIm'!'''_~
-,I $0"'00

I

• NOTES

• GroUr'ldw<lta. 11I"'~'iSarB ~ubfttct to ,;eascnal, IId"l ~nd other ~u(_Il>"I"W~"nd should r'1()1 be l<l~ as constant

, Aroa CAT $C8nnad ~"d .nspQ<:ti"" p,t hafld dug to 1 2m pro- to d"b'19 cOll'Vl'arC'""I<;l
2 Ju"~Qdrll.-.g P"X8~~ d'~klr "Oles COBI"~'Im tlt!twee~ '84m """ 1'J 2m
3 1'lHlerfT\rali'fl "I \h~ ~"'ed dll~~h0120 2('1"\~poo11'.. ~nl'"\e8~s rstn.clKll'ls
<I 13,,<:1,1"1d91~ is as lo'~o ....." 20 2", G'. b"rlfYI:1I pE'l:els•• PERSONNEL

Or~ler OC:CGICS••



II
I

Status
Prelim 2

.21'1'12008
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Client:

Consultant:

The Coal Authonty

Molt MacDonald

0.:11.. Started

O';/l2,LOO7

RO

AI as Copec Mu~t~n<'l,l,SD

MADE GROUND' Black brown slightly clayey gravelly
sand wIth occasional cobbles of brick Gravel,s
an~ular to sub-rounded of mudslor,e coal and red
weathered ~UClstore.

LIght brown yellow lam,nated MUDSTONE recovered
as. sandy angular Fine grave!

light b.rown yellow sl'grotly sandy weathered
mu::lstone recovered as, sandy angLiar f.['p gravel

Light grey black MUDSTONE recovered as, sandy
angular fine gravel.

Continued next sheet
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;I ritchies BOREHOLE LOG
I

l Client: The Coal Authority

Consultant: Mott MacDonald

I Dale Started 05f12/2COl

Date Go-np!ell;> 05/12/2007

I ~TYP6: RO

Eq...:Pmeflt AII.:lS Copeo MlJslang A5Q

I.

Strafford MWTS

lrohal CaSJ"g o.a'l19la'

Rotary Cos!f\9 Typ"

COfe8~rrlll
COfll Bit

Light grey black MUDSTONE recovered as, sandy
angular fine gravel

: Continued next sheet
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Borehole No
BH4

Sheet 3 of 3

Client: The Coal Authority

Consultant: Moll MacDonald

D"',, Started 05 ']f2(J("7

0.'\0 COfTlP'elO! J5I'l1ZOO1

HO'1l Type RO

EQ; PI"'I8'1t Alias Copco ~ ..."I":'9 At>;)

light grey black MUDSTONE recovered as. sandy
"an~U1ar fine gravel

Black COAL recovered as. sandy angUlar fine
",~ra~el.
I Grey black MUDSTONE recovered as, sandy angular
I fine gravel

Black. COAL recovered as, sandy angular line
~ ,gravel.

Dark grey black \-1UDSTONE recovered as. sandy
angular fine gravel

End of Borehole at 19 00 rn
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Client:

Consultant

The Coa' Aulhonly

Mott MacDonald

a5l~2/20Jl

05l1212\}(}1

RO

Strafford MWTS

If; ~al8w'''} 0.'''''''1'",
1"',,,.\c",;>"9 O,~me\el

ell"" :MOB'

1
~"oou~eo i

D~"th L..",,)

MADE: GROUND Light brcwn yellow shghtly clayey
gravelly sand wIth occasionAl cobbles of brick
Gravel is sub-angular to sub-rounned fine to
medium of sand/one and muds!one

Light brown sandy grl'lvelly CLAY Gravel IS angular
to sUb-rounded of mudstone

_ ' 2.00 i 8904
1

··1
---- ~

I,
I
1- _I

-I

Light brown grey weathered MUDSTONE re"':o<lereo as.
sanoy angular fine gravel

ConI/rued next sreet

d"();_~JJ~..o I I' Xl 'M."r'p1"

'-'",.. "i"'~'"
[h.-, '11,1' S,,,"'(,,,
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fj. ~ nh _,-l,,,·1 ';"r- LI...

...·9~ "lulk [).~Lrb",j :",JI''V,J;'
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G", _" n~~

w
G,
"

".",~

l'~...r'".d ::><1'''' I"

.. Cor" R<-0

T,'~",(,." "l,,~.",9rv

S," c C,·~ ~~n",,,,y

R{.~"Uu~ ,1, 0", gr ,,1'00

r'''Lk,~:r,-,'H

'.' ·;'.r In'",!

OIlnW> I•• I'·v,' 1 ", 0 0 ''I;;, .
~j,• "-m ,.

'"

%'Tlj)Jrn\l1

em.. ~lJr

8834

t, h,' (l ,I t::;},,,,, ~~. "t-dL',

I' Of QIV'" ......,'''1·"\,, .. "",.....

s~,""'~LI"H-",,,~ f"f'I)

r.. ' ['Nfl.. '"I~n

P'~~'.lJ'""y\~~, -;-eq
;>,.'(T"dl'~'v '~~: :'lV~
1',~h",VJ,~rHI

Job No·

u

•
I
jl

I

•Borehole No
BH5

Sheer 1 of 2

E 4J'9!19<lG

N J\C""Jl1 leI

91 O<lm on

c;:, C<lIl,., F""(\ .• ,~~,,

qo R"I~rvClr,.1 ...."1"

RC Rul'''1 ~ •.-j

"15'3'1,,11,_~

"lnP~,l p,p~

J
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•••

I •I
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I
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•
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Prelim 2
_22IQl!200L

I

I
J -wi ritchies BOREHOLE LOG

l_

Strafford MWTS
Client: The Coal Authority

Consultant: Mott MacDonald
-- -----,

0.118 Started 05i12/no7 Inll.., Bar "9 Ola""'le(,
0 .. 18 Comp11l1p. 05{12/2007, 11'\,1... : Cas'''!l OIa1T'lile'

lHole Typ'" RO RotaryClising Type

EQu!J.01.ml Alias Copco Musta"9 A!K) Core Bar,,,1
Cote 13<1

"'''''''

DElRCIlpllon 01 SIr"t"

77.04

LIght brown grey weathered MUDSTONE recovered as,
sandy angular fine grave\.

. - - ]
Rltduc'!lCl

I \-,,,,81-,
Sampl'''91
Cote Run

between 10 Om 8r.d 127m, fractured weak
ground with loss of flush and Increased rate of
penetration (possible ...oid)

between 12.7m and 14 Om. dnller records
solid ground with no returns due to loss of flush

End of Borehole at 14.00 m

U ,;IId1sl~raf'(/ VIIX'}Sa'"):J<J .. wfl;RUfl S $l ...,-j"'/1 P,,""l1allOt> T""I
P PlSlor'l S.lmplo TCR "'"Ia' Cotll R..co~"') C Cor.e f:I,,"elrat":)fl Tesl

eN Thin ""aU Sal~pl .. SCR SohJ Core Recov~ry " N for 'IJIIJ;)()mmpe~olral.O"

0 Srr,,!1 o.slu'L>~Q Sal""'pl" RQO Ru::~OJal,ty O&s.gn"t.on illS F~,gt""" penelrah<.Y1 (n',")

0 &. ~ ::)sll.ft1<":l 5<1'1'1" fI F,ildure hell' "'" S.. ~· "<l blo......01~f(.....""

CO i..<lr9" t>L • 0 ,lu.tPd S",l1~'<I 'L F'il<:lve Log '" No 0<1 .', ~",',..

" Wal'" Sa,r!,I-, " """ inlacl PR P'e:iSu,-,""ler "'..sl

G Gas S~rH" V BlOW'! to d,rvflIJ10{) 1t.86 K Per'w-<:,J,lv 1",.,) ('1I'~1

L c", " N",(Apohcabl<l V h;l,uV.,nH r .. sl
DC Ch"""c,,1 S"",p(e '" "10 Rbcove" L P-,cKe, 111,1(lJ!lecns;\

Coordlrales

Ground Level

I
Borehole No ] I

BH5 )1
-.Ehe~1?of ~ _ i

I
I

Job No: 1975

E 43198980

4()4:l2',20

9104rnOD

"'.
'50

u
f -

_.J
T

CP

R"
RC

C'beP ....~~~........

RJlaryOI'l"" f"~l'

RrtI~ry CO'''d

Ir~t"'lah,,n
-'~J SJ,-,j'''~P':m

Iii P~l,"""\e.Tp

~<G'uul

(; C<,",,"&le

, ',.I'"'J. ,"p'

m B"~t".. la 50.:1,

FI



I~

Status
Prelim 2
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~ritchies BOREHOLE LOG
Borehole No

BH5

Strafford MWTS
Client: The Coal Authority

Consultant: Mott MacDonald

D;lto Sta'lod 0'>/127001

O~Il2J2'OO7

RO ><oldr)j C"'S'f'g Tyoe

GoYe SiI,rO'lAtlas COpeD Muslanq A50

Core B·'

PROGRESS
1--0:11

,
CII~"') Wa\~'

Jutn Time O"pt~ I Deptt>

I
Ollp"" Rarna'ks,

, ~~1.212007 '<0O BH C<YTlplete

I

I
WATER STRIKES

Sir;':"
Ca '''9
:I•.plh 'Ow

I
I C5,1L1]O;l'

,

"
;1 hlln

I
I

NOTES

I So",I ..

DRILLING I SAMPLING DETAILS
CP Chl~Alt"Q

To I t<OV'H
,

1251"1fY'l

OTH

I A.'I.,.:;A T ~(.arr"d ~rJ ,.specl ".. 1""1nolNlO.Jql,~ 1 2-', ,j, 'IVl~ Jr,l r~ "-rrv"",, t·y
1 Cu,-g (J" "" ,'0<."".'. dr, .... no·..~ "",' ,.,~"u<;.~De~........n 10 1m ..~l 1" i-n 'j'J" In ('dC', edq'c>..r1.
tl'l,,(!,~ 'JI"",.-111G"'d"l!toror ..·Ut""",,I~~~. J(:'''''f~
I !]I. le·,...,n <1... , ~. It-~ ~rh"k ,,<I d..plt>d 143m vpet' 1111fr'I'''''II' S '"h.Jc.~Dr~
4 B,Kkf' d~I~'3cl~f<.lrJws. '4"." GL

U',," C;':;"DC C~ 1M"

PERSONNEL

Job No: 1975

C:>ffd~"llh 43'989 cO

.c.0402110

G'o,,'Xl Lflvlll

P~[l9"

9104mOO

90'
.",

P<otK'<; Jonla""
To _ ~ S.vnpll! d,a

'"7 GO
'"OO

I j
IN SITU SPT TEST DETAILS
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Status I

Prelim 2 J
221D1gDDS __

~ ritchies BOREHOLE LOG

Client:

Consultant:

The Coal Authonty

Molt MacDonald

O"to Slar19d

Oat" Complelll

Haro Typo

EQuipment

06J12f2007

BO

Alia" Copco \4uslang 0\50

Oeser-piton 01 Sirata

MADE GROUND~ Brown black sandy gravelly clay with
occasional angular cobbles of mudstone (with
Inclusions of coal) and bnck

Ughl brown slightly sandy gravelly CLAY. Gravel
IS angular (me 10 medium of mudstone

light grey browl) black MUDSTONE recovered as,
sandy angular fine gravel

Conllrued next sheet

u
P

CN
D

"CB
W

C
C
DC

U"ilrSlur~lj<l J '00 Balrp to

1"~lonSa~e
r""1 Wa; '>i1mp~e

Small 0 ..l~rbe<l Sarrpl..

8'_110.l>slJ'l..ed Sa""pl"

L"'9" awl. D'''I0-''[>''O 5,J .....~I"
'w\rahr' San",IA

G"s 5""'[01 ..
c-"p
CI\f'rnlc~1 C;alT1rJA

Strafford MWTS

1nI~1l180nflg Diameter

11",1t<>1Cas1I1Q Dlamalor

125mm

Sarnplll'lgi

Co'll Run---,-

CoorCl,naID~

Ground ...eveT

PlUflgC'

Scaill.

- - ~

Borehole No
BH6

Sheet 1 of 3

Job No: 1975

ITeR
bCR)

RaD

Rolary Caswg Type

Dlli

IL==:~j'
- - -
t-- - -

,--;~~145o
~=~-~~j

~J~
I·

'·-·cc..'::'-

rC

:::"

~.:~
~,,'::'::1
[~1
~..:.c"" ..•
~r:-::-----:---- - ~

[~:,~

8777

411997 JO

404042.40

n:n", 00

"".
'SO

l-Jn $<1,. T e&~rtII _

~ ~ltil -i-- Rlls.>!L __

I

f.. C_>r .. R~r I 5 SlaM)'d Pefl"t.-~~or Test cP C..!',,. Po-"~"s~,,--,--,
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Baa ~ock QUilJ,ly Desigflolm., 1175 Fe<'l'''''rI pene~r~lIO',("1"')

" F<a~tw" t.,-jex 'N S.. ,,: "9 D,QW', orl, ;-nm) ~l"l<ltl<lll()f1

NP "I" POI-'ovation
'~ Slulh<~ PII,e 1 s,,"(J F"le'Fe f'aclur~ Loq

Ni Ncn ,rtact PR ""e~~urHT'1l1~' r"sl , ;(1 Pl~lcm ..IBr ;10 118..t"te''''I~ SN"". E"nw~ to dnvp. ..1100" JAb
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"A ,,"vi <l,pplir,"hle 'J In",!"VdneT""l
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~ ritchies BOREHOLE LOG

Client:

Consultant

The Coal Authority

Mott MacDonald

O,lto Como' .. t",

RO

Light grey brown black MUDSTONE 1l;:L::wereO as,
sandy angular rifle ::ravel

Strafford MWTS

h lli11Cihlll9 o..."""le,

Rota'i' ClS1Jlq 1VP'"

CL1r.,B"",.1

C"'lB'

~--~-:---':-i
F _--:-_c~~
~---.~
'",,=j
~

~-- -~
~.....~

--~~_d 14.80 1147
Dark grey MUDS TONE recovered as s8'1dyangular
'1r1e gr<:lvc!

CcnllTJued nexl sreel

" lIrrn"",fl''',: Ul(:G S"""'~"e
f' ~'.1-,\ <:''''''r,,<j

'. ~ Lh .'.,,~,, __1 ";<lq~~

~,I'll" d,,'k ~"~lurOB'1s,,~,p~

'.\ ,1: "~'''l''~

--"

..
[, 1'1 '.:_,,~ Re~')""rl

Sol,,': '" "1. .... -'''' .. ,/

R,·', Q~" Ii :-~~,,;.-'.-li'C"t1l
r'd" ,-~ ,,,,"x
·'.-fl'·c'-'" ...'
~k, c';,,-

,,"... /:..'.r '. Jr:I~

t", [{",J,

o't;;

R0xd,'
Level

Sllfl'pl'''''~i

;:orll !'..un

51an'H"j p ..n~h 'II, ,n r .....1

C"<i'l P'l'l"I'.'Il()r1 T.. ~I

~ '." ~,," 3(,' J"'''' pc",~tr~: ',r

~or ~Iver ~.,~..I·,'I"n ,r,.""

~""~~yb'''''~ ,,"', .."."

1\1, r~r",\m:, n
C> "~~'Jl'"rn__:p, 'p,1

?"(f"'t'. ·,,1,:, 1'",1 '7""

1" ..... " 'J" l~ 7 ~,'

r> .. , ~'" T~~1,''-->j'. 'r.',

Job No

i I~s.~uT l!~I~B

i '.oJ"I! Rot"".!

•
Borehole No

BH6
Sheet 2 of 3

I
II •

1975

,
N

4J'9~7 3J

404(H240

"., ~(

!n~l"I..\"
~.' 1I.. ,j~'~ ..

'-:0 R, tar, CJa,· H",~

RC f,."t_,·~ ("""1

••••feR
iSCRl
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•
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•
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Status

Prelim 2
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~ritchies BOREHOLE LOG
Strafford MWTS

DTH

r I R .. ducl!ld Samplr<ll}l
Oep:" lOllel Co'e Run

I I
I I

7477

Client: The Coal Authority

Consultant: Molt MacDonald

Oalll Slor!W! 06112)2007

DaleC~le 06112J2007

_T". RD
EqUIpment Alias CODCO Mustang AYJ

- -- -~

11',113' 130""9 Dillmoter

tn'IIHI Ca~lng Diameter

Rotary Caslll9 TYl>lI

COlli B ....'el

COfO 811

Dark. grey MUDSTONE recovered as, sandy angular
fine gravel

Light grey MlJDSTONE recovered as, sandy angyu\ar
fine gravel

Dark grey MUDSTONE recoveree as, sandy angular
.., fl~ewavel.

End of Borehole at 20 00 m

72 47
7227

U t.N ~lvtJP<1lJICO Sd-'-C'ff .. C(JteR",,,
r

s Sl""d",d PIt"lffl'81 un T=I cp Cnb";;>L'''<'~'''~

P P,.IJl ~Hl"'pItl TCR Tel,,' CO'"" l':l:ocovlIIy C C,y\8 P,."ot· .. t "'" TlI$1 '0 Rol~., Cr... " H,,' ..

1W ThoI' W~l~S,tmpkl S-:R 50"11 Cora Recoverf " N 'ur '",11<::"""" perll1!'''! on RC R'lIH') to'tOIl

D S''1,,'1 D,slu,bed S..mpl" ROO Roek Qu.,Lly DesIgnatIOI' /175 For qrvefl penetration (rTV1'l)

B ~l..lk Oi~h-,rDe(j SanlJ'~ " Fr&\VAIII<l". .'" S"~"I">:Jblow! my I""'lll 1~1"n<lI<{)"c. Ld'<}6 Bulk D~I;urb..·,j S"""v1e " F'aML·"l.>oJ NP ",oP'''''t.llu!'U'
"~oJll.dP"" ! ";rdr,· ..•

" Wal .. • 53/"'"ple " ~h" Iniac' , PR Pressu,<:'ThJ.'" lllbt :] P"'LL"""le' Ttp IIBenter ',d $,',11, G Gd~ Sil"""e J. B,ow;' f() 'Jr,,,,, lJ lOG 'UllS K p",""'.,b<I'!t "UI ;m'~1 1« O'a,,1 . G'"",,! ~ II",
CO," "' Not Appll~ ..Dle V l"b,lI .. V;lflll Te.. t

DC Cner'l;;<ll Sa'l1p!e VR No "!elJV~f)' C l-'acktl'lest ~l~ons) ,..'1 C"nvat"
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Client:

Consultant:

Dill" Stilrte<:l

Q6. 1212007

~ritchies BOREHOLE LOG

Strafford MWTS
The Coal Authority

Molt MacDonald

0611212007

0&1212007

RO

In,~,,1 ROf'''g [)mmeIH'

lr1,b..1C"",ng Dld"""III'

R<>lM~ ea ....l"g TyP<'

c""~ Bar'l!

C,..-"B,t

f~"

PROGRESS
Holl c,,~~ 1 W.lm
D";Ilh O"P-' I o.·plh

'" CJ

WATER STRIKES

"". All ... lr C.....,rq
,."nute.. Deptrl

DfH

Borehole No
BH6

Job No: 1975

43'99130

N 40404240

91 27m 00

90'

""
I DRILLlN_QI SAMPLING DETAILSj,--

r CP eht<i" ''"9 , Prob<ng 0..-1:> $

hy .. r, Hov'~ Fr"", f, S"mpllld'" Tma ("";~>I

II ,

I
I

"Q 4J(' 125mm 7m'/1s
'.00 roo 675rT\f1l 6mlrl-<;

:1
'00 I 1000 875mm to '1\1'13

WW 13 CO 875mm 1 ~ rn ...
neo 16 :}::l ..7 Sm'n ':J m, ...~

116 00 roo, 8/ ~ mm 12 "",,,

1

1900 2000 , B75mm !im,ne:;

,.

Depth

IN SITU SPT TEST DETAILS

NOTES

1 Arlla CAT ;,(,,,,;,,,<.1 J'oj ,r~I.>~' IJl'" "'I ~'<lfld duq to 1 1'11 0I,c.r lu j,t IrQ _ownerc,"9
" BHI..rmr"dr~I "llh. ,U',eJ'~·.d dL'r!h0' lJ r", LI-,un:~~EI"~-'"e, " -.,!'ud,O",>
, 5.K<'f, <1.,1,' • '. 'O"ow<; ]U;'1l .3~:l..~I"'-J'" ~ 'l'Et,

l' ,Ill'" Oy

PERSONNEL
M:K CheckoO b,

•••••••••••••••••••••••
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Ir- Status 1
I Prelim 2 j
l__22IQ-'12008~

~ ritchies

Client:

Consultant:

The Coal Authority

Matt MacDonald

Dale Sl~rtad

I
l

05112/2007

05112/2007

RO
Dale Campl"!a

HolD TypA

EQU,pm901 AIII'l5 Copco Mustang A50

MADE GROUND. Black brown sandy (predominately of
ash) gravel with occasional cobbles of brick
Gravel is angular to sub-rounded of brick mudstone
and coal.

Dark grey black MUQSTONE with Ted light brown
weathered Quler surface recovered as. sandy
angular fine gravel

Dark grey black MUDSTONE With light brown yellow
wealhered ouler surface recovered as, sandy
angular fine gravel

Continued next sheet

-I

I Borehole No 11
I SH7 I'
l._ Shee..!-1 of 2__ J

BOREHOLE LOG
Strafford MWTS

!c,lIlel Bor,ng Dlart'olar

~'~a' Casll'9 Dlamalar

Rolafy C"s,ng Type

Core 811['01
ecro Bit

gj. ;;:

E:1~~1

~
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- .

~~
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~

(~
~660

~.;:j
~~=0 ~.~j~
~~----1
E_~·l

om

Job No: 1975
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B
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G
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~ ritchies BOREHOLE LOG
Strafford MWTS

Client:

Consultant:

The Coal Authority

Mott MacDonald

05t12}2007

0St12'".lC07

IJ\lt.a!6o,,"9 Dlameler

I",tlal C"H'9 D'arl"1I18(Oat" C(lfT'plllle

Dark grey black MUDSTONE wIth light brown yellow
I weathered outer surtace recovered as. sandy

angular fine gravel

Grey hlack MUDSTONE recovered as. sandy a'lgular
fine gravel

be!Wee'1 14 Om and 148m, fractured weaK
ground WJth loss olllush (possJlJJe YOlds)

bel'.veen 148m and 158m. driller notes
solid groLnd with nc returns due to loss of flush

End of Borehole at 1560 m

125mm

Deplh

orH

R",.L,c<:U I
lll\lci I

I

U Urrl~l.jrtl ..~ L.1(}() S,), ;1.. .. CNdRlJn 5 SlaM"lll ;>,"'''lra: 01' T..~!

P Ps'U' ""r'., .. 'C' 'o·"le", .. Rf'cry... ,.,. C c."'!! p"",,~,d~on T"'l

ON TO, ~ ,\ "I <;""'pl" ~CR 5"'0 Co'e RAtu, .. 'Y ~l "l (.;r '"" :'CO'lTJ'l r"n,tr "I ""

" :';""'11 D,~l~'h€td 5Jm~l" ROD "0,1< Quahiy ~"~'!Ir"l""''1 IH~ r", ql~"'l p"ne~rJl",r 1m... ), B,'~ O'~I(j('""'<J$d ..."I" " f-'_,d ...ra incl·",; 'N Saal<l"lq b'J""'" or1v :f!1m
<B L,,''}e EO"I_ '),~t~rj~.lc..lf"'1'u " ",1('';'" ~vg ,0 ....0 P"~"~'Jl'n
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